We propose a new scheme for measuring the quantum efficiency of photon counting detectors by using correlated photons. The scheme consists in measuring the polarization state of one member of a correlated pair after a 900 polarization rotation conditioned to the detection of the other correlated photon after polarization selection. We present experimental results obtained with this scheme compared with traditional correlated photon calibration.
Introduction
In the recent years single photon detectors have found various important scientific and technological applications, which demand for a precise determination of the quantum efficiency of these detectors. Classical calibration schemes are based on the use of a strongly attenuated source whose (unattenuated) intensity has been measured by means of a calibrated radiometer. The uncertainty of this method of measurement is mainly limited from the uncertainty in the calibration of the high insertion loss required for reaching single photon level. A second method that allows intrinsically absolute measurements is offered by the use of correlated photons produced by type-I parametric down conversion [1] . In the process of optical parametric down-conversion photons from a pump laser beam "decay", within a nonlinear crystal, into a pairs of photons under the constraints of energy and momentum conservation. These photons are emitted simultaneously in pairs strongly correlated in direction, wavelength and polarization. Since the observation of a photon on a certain direction (signal) implies the presence of another on the conjugated direction (idler), if this last is not observed this depends on the non ideal quantum efficiency of the detector, which can be measured in this way [2] . Systematics effects of this technique have been explored in order to approach high accuracy measurements [3, 4] . Considered the large interest for a precise characterization of detectors, in this paper we propose an alternative method for the absolute quantum efficiency measurement of single photon detectors by using correlated photons produced by parametric down conversion based on a rotation of the polarization of the idler photon conditioned to a polarization measurement of the signal one.
The new proposed calibration method is based type-I1 parametric down conversion [5] . The 
Conclusions
In conclusion we have given a proof of principle of a new method for absolute quantum efficiency measurements of detectors based on polarization rotation of a member on a correlated photon pair conditioned to the detection of the other member after polarization selection. These first results show that the proposed method could allow an accuracy comparable with the existing ones and, in particular, could be competitive with the one based on measurement of coincidences. Of course, a firther deep investigation of all the details of this scheme and the use of a system realized on purpose will be necessary for high accuracy measurements.
